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(54) DIIMONIUM SALT COMPOUND&comma; AND NEAR−INFRARED RAY ABSORBING 
FILTER AND OPTICAL INFORMATION RECORDING MEDIUM 



(57) A near-Infrared absorbing filter, characterized in that It contains at least one compound represented by the 
following 



formula (1) : 




(D 



CO 
(O 
CO 

CO 
O 



(1), wherein R, to R 8 may be the same or different and a! least one of them is a branched alkyl group, a ring A and a 
ring B may have a substituent, and X represents an anion necessary for neutralizing the electric charge. The near- 
infrared absorbing filter is excellent in thermal resistance. 
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Description 

FIELD OF THE INVENTION 

5 [0001] This invention relates to a dlimonium salt compound excellent in heat resistance and having a near-infrared 
absorbing power; and to a near-infrared absorbing filter, to a near-infrared absorbing composition; and to an optical 
in-formation recording medium, and particularly, to a near-infrared absorbing filter for plasma display panel made of 
the near-Infrared absorbing filter. 

io BACKGROUND ART 

[0002] A diimonium salt compound, which is a near-infrared absorbent, has been conventionally used in wide appli- 
cations such as a near-infrared absorbing filter, a heat insulating film, a pair of sun glasses and the like. Conventional 
diimonium salt compounds, however, include more of compounds each having a linear chain alkyl group as a terminal 

is group and near-infrared absorbing filters using the diimonium sail compounds are generally easy to be denatured when 
heated or exposed to light, thereby having led to a problem of reducing a near-infrared absorbing power. Especially, 
when heated, a serious problem has arisen that a vfslble light transmittance of the filter Itself is reduced In company 
of Its decomposition and a hue thereof Is modified to a greenish tone. A near-infrared absorbing filter Is also used In 
a plasma display panel. In a plasma display panel which is a panel presenting an image using plasma light emission 

20 thereon, necessity arises for cutting off light in the infrared region using a near-infrared absorbing filler in order to 
prevent a malfunction in a variety of equipment thai are installed in the neighborhood of the panel, each of which uses 
an infrared beam, such as a remote control, an automatic door, an intrusion detector or the like since the plasma light 
emission also includes light in the Infrared region (from 800 to 1100 nrn). With a conventional near-infrared absorbent, 
however, there has been a problem that a filter to meet such a necessity cannot be provided because of the reason 

25 described above. 

[0003] Various kinds of organic dyes such as a eyanine Type dye and the like have been proposed as dyes used in 
optical recording media containing an organic dye, especially an optical disk, an optical card and the like such as CD-R 
and DVD-R, which can record only once, though with a problem that such organic dyes are easily denatured on ex- 
posure to light, causing degrading a record reproduction characteristic and preservative stability. As means for solving 

£0 such a problem, it has been known to add a diimonium salt or the like having a liner chain terminal group or ihe like, 
as already described in Japanese Patent Application Publication (JP-B) No. 6-26028, Japanese Patent Application 
Laid-Open (JP-A) No. 1-998B5 and the like. In the case where a heal resistance test and a moisture-heat resistance 
test are conducted on a recording media manufac tured wi th such a compound, however, a problem has arisen that 
the diimonium salt or The like is generally degraded ahead of other components and degradation of a eyanine type dye 

35 occurred to Its extremity in a subsequent lightfastness test. 

PROBLEMS THAT THIS INVENTION IS TO SOLVE 

[0004] The invention has been made in light of such circumstances and it is an object of the invention to provide a 
40 near-Infrared absorbing compound (a diimonium salt) having improvement on stability, especially heat resistance as 
compared with a conventional diimonium saO having a linear chain alkyl group; a near-infrared absorbing fitter having 
improvement on heat resistance, suitable for a near-Infrared absorbing filter for a plasma display panel and an optical 
recording medium, manufactured with the neaMnfrared absorbing compound having improvement on siablllEy. 

*s DISCLOSURE OF THE INVENTION 

£0005] The inventors have made serious efforts in order to solve the problems described above, with a discovery 
that a near-infrared absorbing compound having a structure expressed by the following formula (1 ) has a stability, 
especially an excellent heat resistance, which has lead to completion of the invention. That is to say, the present 
so invention relates to the following aspects (1) to (7): 

(1 ) A neaMnfrared absorbing filter, characterized by containing at least one compound represented by the following 
formula (1); 

55 
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wherein to R e may be the same or different and at least one of them Is a branched alky I group, rings A and B 
mBy have a substituenL, and X represents an anion necessary for neutralizing the electric charge; 

(2) A near-infrared absorbing filter according to tfie aspect (1), characterized in that sites other than sites 1 and 4 
on each cff the rings A and B are not substituted at any of them or have, as a substituent, 1 to 4 of halogen atoms, 
low alkyl groups, low alkoxy groups, cyano groups and/or hydroxyl groups; 

(3) A near-infrared absorbing filter according.to the aspect (1 ) or (2), characterized in that the branched alkyl group 
of R, to B a are selected from the group consisting of a 1 -methylethyl group, a 1 ,1 -dimethylethyl group, a 1-meth- 
ylpropyl giroup, a 2-methylpropyl group, a 1-methylbutyl group, a 2-methylbutyl group, a 3-methylbutyl group and 
a 2-ethylbutyl group; 

(4) A near-infrared absorbing filter according lb any of the aspects (1 ) to (3) for a plasma display panel; 

(5) A near-infrared absorbing composition composed of a resin added with a compound expressed by ihe formula 

(D; 

(6) A diimonium saJt compound expressed by the following formula (1): 



40 



so 



55 




(1) 



wherein Ffc, to R a may be the same or different and at least one of them Is a branched alkyl group expressed by 
the following formula (2), rings A and B may have a eubetltuent. and X represents an anion necessaryjqrjie.utral-^ 
izing the electric charge: 



-(CH 2 ) n — R 



(2) 



3 
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wherein n represents an integer of one or moTe and R represents a branched alkyl group. 

(7) An optical intormation recording medium with a recording layer including a! least one compound selected from 
diimonium salt compounds according to the aspect (6). 

5 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0006] A near-infrared absorbing filter of the invention is made containing at least ono kind of a compound of a 
structure expressed by the general formula (1 ). In the general formula (1), sites other than sites 1 and 4 on each of 
io the rings A and B may have 1 to 4 substituents or none of them. Examples of substituents chat can bond at the sites 
include a halogen atom, a hydroxyl group, a low alkoxy group, a cyano group and a low alkyl group and the like. 
Examples of the halogen atom include a fluorine atom, a chlorine atom, a bromine atom and an iodine atom. Examples 
of the low alkoxy group include alkoxy groups having to C 5 such as a methoxy group, an ethoxy group and the like 
and examples of the low alkyl group include alkyl groups having to C 5 such as a methyl group, anethylgroupandthe- 

« like. Preferably, neither A nor B has a substituent or else the sites on each of A and B are substituted with a halogen 
atom (especially a chlorine atom or a bromine atom), a methyl group or a cyano group. Note that in the case where 
one of B rings has a substltueni, It Is preferable for a reason from synthesis that the other three B rings have the 
substituents in the same way and a site of the substituent is a site m relative to a nitrogen atom bonding with a phe- 
nylenediamine nucleus. It is more preferable for the reason from synthesis Ihat nelther of sites other than siles 1 and 

20 4 on each the rings A and B has a substituent 

[0007] In the general formula (1), R t to R 8 may be the same or different and at least one of them is a branched alkyl 
group and the others each represent a linear chain alkyl group that may have a substituent, which has 1 to 8 carbon 
atoms. 

[0008] Specific examples of such a branched alkyl group Include alkyl groups having t to 20 carbon atoms such as 

2S a 1-methyethyl group (an i-propyl group), a 1 ,1 -dimethyl ethyl group (a t-butyl group), a 1 -methylpropylgroup (a sec- 
butyl), a 1.1-dimethylpropyl group, a 2-methylpropyl group (an Iso-butyl group), an 1 ,2-dlmethylpropyl group, a 
2,2-dimethyJpropyl group, a 1-methylbutyl group, a 2-methylbutyl group, a 3-methylbutyl group (an iso-amyl group), a 
1 , 1 -dimethylbutyl group, a 2,2-dirnethylbutyl group, a 3, 3-dlmethylbutyl group, a 1 ,2-dimethylbutyl group, a 2-ethyIbutyl 
group and the like, among which an alkyl group having 1 to 10 carbon atoms is preferable. 

30 [0009) The substituents other than a branched alkyl group in R 1 to R a are preferably selected from linear chain alkyl 
groups each of which may have a substituent and has 1 to 8 carbon atoms. Specific examples of the linear chain alkyl 
groups include an ethyl group, an n-propyl group, an n-butyl group and the like and examples of substituents that can 
bond with any of the linear chain alkyl groups include a cyano group; a hydroxyl group; halogen atoms such as a 
fluorine atom, a chlorine atom, a bromine atom and the like; alkoxy groups each having 1 to 6 carbon atoms such as 

3S a methoxy group, an ethoxy group, an n-propoxy group, an n-butoxy group and the like; alkoxyalkoxy groups each 
having 2 to B carbon atoms such as a methoxymethoxy group, an ethoxymethoxy group, methoxyethoxy group, an 
ethoxyethoxy group, a methoxypropoxy group, a methoxybutoxy group, an eihoxybutoxy group and the like; alkoxy- 
alkoxyalkoxy groups each having 3 to 15 carbon atoms such as a methoxymeThoxymethoxy group, a methoxymeth- 
oxyethoxy group, a methoxyethoxy ethoxy group, an ethoxy ethoxy ethoxy group and the like; an allyloxy group; aryloxy 

40 groups each having 6 to 12 carbon atoms such as an aryloxy group, a phenoxy group, a tolyloxy group, a xylyloxy 
group, a naphthyloxy group and the like; alkoxycarbonyl groups each having 2 to 7 carbon atoms such as a methox- 
ycarbonyl group, an ethoxycarbonyl group, an n-propoxycarbonyl group, an isopropoxycarbonyl group, an n-butoxy- 
carbonyl group and the like; alkylcarbonyloxy groups each having 2 to 7 carbon atoms such as a methylcarbonyloxy 
group, an ethylcarbonyloxy group, an n-propylcarbonyloxy group, an n-butylcarbo ny loxy group and the like; and alkox- 

*5 ycarbonyloxy groups each having 2 to 7 carbon atoms such as a methoxylcarbonyloxy group, an ethoxycarbonyloxy 
group, an n-propoxycarbonyloxy group, an n-buioxycarbony!oxy group and the like. 

[0010] Preferable among the examples of branched alkyl groups in R 1 to R B described above are, for example, a 
1 -methylethyl group, a 1 ,1-dimelhylethyl group, a 1 -methylpropylgroup, a 2-methylpropyl group, a 1 -methyibutyl group, 
a 2-methylbutyl group, a 3-methylbutyl group, a 2-ethylbutyl group and the like. 

b° [0011] X is an anion required for neutralization of an electric charge and in the case where X Is a divalent anion, one 
mole is necessary and in the case where X is a monovalent anion, two moles are necessary. Such an anion is selected 
from organic acid anions or inorganic anions. Specific examples of the organic acid anions include organic carboxylate 
ions such as an acetate ion, a lactate ion, a trifluoroacetate ion, a propionate ion, a benzoate ion, an oxalate ton, a 
succinate ion, a stearate ion and the like; organic sulfonate ions such as a methanesuffonate Ion, a toluenesulfonate 

55 ion, a naphthalenemon ©sulfonate ion, a naphthalenedlsulfonate ion, a chlorobenzesulfonate ion, a nrtrobenzenesul- 
fonate ion, a dodecylbenzenesuffonate Ion. a benzenesulfonate ion, an ethanesulfonate ion, a trifluorcmethanesul- 
fonate ion and the like; and organic borates such as a tetrapheny lb orate ion, a butyltrlphenylborate and the like, among 
which preferable are alkylsulfonate Ions and alkylarylfulfonate ions such as a trrfluoromethanesulfonate ion, a tolue- 
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nesulfonata ion and the like. 

[0012J Examples of the inorganic anion include halogen ions such as a fluorine ion. a chlorine ion, a bromine ion 
and an Iodine ion; a thiocyanate ion, ahexafluoroantimonateion. aperchlorate ion. a periodate ion, a nitrate ion, a 
tetrafluoroborate ion, a hexafluorophosphate Ion, a molybdate ion, atungstate ion, a titanate ion, a vanadata ion. a 
phosphate ion, a borate ion and the like, among which preferableare a perchlorate ion, an iodine ion, a tetrafluoroborate 
ion, a hexafluorophosphate ion, and a hexafluoroantimanate ion and Che like. 

[0013] Preferable among the anions are, for example, a perchlorate ion, an iodine ion, a tetrafluoroborate ion, a 
hexafluorophosphate ion, a hexafluoroantimonate Ion, a trifluoromeihanesulfonate ion and a toluenesulfonate ion and 
the like. 

[0014] In the formula (2), n is an integer from 1 to 17 and preferably an integer from 1 to 7. R Is a branched alkyl 
group and a group expressed by the formula (2) has 4 io 20 carbon atoms in total. 

[0015] Then, in Tables 1 to 3, there are shown specific examples of near-infrared absorbing compounds expressed 
by the general formula (1) of the invention. In Tables 1 to 3, branching states are represented such that i- represents 
iso-, s- sec-and t- tert- and TsO represents a loluenesulufonate ion. As to A and B, that neither of sites other than sites 
1 and 4 of each on them is substituted is expressed by "AH." As to R t to R 8 , thai all of to R 8 are an iso-buyl group, 
that is that 4 combinations of (R 1 and R 2 ), (R 3 and R 4 ), (R 5 and R 6 ) and (R 7 and R a ) are each a pair of iso-butyl groups 
is expressed by [4 (i-C 4 H g , i-C 4 H 9 )] for short and that 4 combinations of (R., and R 2 ), (R 3 and R 4 ), (R s and Rg) and (R 7 
and R B ) are each a pair of iso-amyl groups (-C 2 H 4 CH(CH 3 ) 2 ) is expressad by [4(i-C 5 H 11( i-CsHu) for short. That, for 
example, one of of R 7 to R B is a n-butyi alkyl and the rest are each an Iso-butyl group, namely that an n-buryl group is 
included in one of 4 combinations and the rest three combinations are each a pair of iso-bucyl groups is expressed by 
[3(i-C 4 H 9 , i-C 4 H 9 ) (i-C 4 H g , n-C 4 H 9 )] for short. 

Note that for compounds Nos. 23 and 24, the four B rings are the same and a site of a substituenf is a site m 
relative to a nitrogen atom that bonds with a phenylenediamine nucleus. 
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TABLE 1 



No. 


(R1.R2) (R3.R4) (R5.R6) (R7.R8), 


A, 


B, 


X 


1 


4(i-C4H9, I-C4H9), 


4H, 


4H, 


SbF6 


2 


4(I-C4H9, I-C4H9), 


4H, 


4H, 


PF6 


3 


4(i-C4H9, I-C4H9), 


4H, 


4H, 


BF4 


4 


4(i-C4H9, i-C4H9), 


4H. 


4H. 


CI04 


5 


4(i-C5H11, i-C5H11), 


4H, 


4H, 


SbF6 


6 


4(i-C5H11, i-C5H11), 


4H, 


4H, 


PF6 


7 


4 I-C5H11, i~CSH11), 


4H, 


4H, 


BF4 


8 


4(i-C5H11, I-C5H11), 


4H. 


4H, 


CI04 


9 


4(s-C4H9 ? S-C4H9), 


4H, 


4H, 


PF6 


10 


4(s-C4H9, S-C4H9), 


4H, 


4H, 


SbF6 


11 


4(C2H3(C2H5)2, C2H3(C2H5)2), 


4H, 


4H, 


PF6 


12 


4(C2H3(C2H5)2, C2H3(C2H5)2). 


4H, 


4H, 


SbF6 



TABLE 2 



AS 



50 



55 



No. 


(R1 I R2»R3,R4)(R5,R6)(R7 1 R8), 


A, 


B, 


X 


13 


4(i-C4H9, i-C4H9), 


4H, 


4H, 


TsO 


14 


4(i-C5H11, J-C5H11), 


4H, 


4H. 


TsO 


15 


4(CH2CH(CH3)C2H5, CH2CH(CH3)C2H5), 


4H, 


4H, 


SbF6 


16 


4(CH2CH(CH3)C2H5, CH2CH(CH3)C2H5), 


4H, 


4H, 


CI04 


17 


4(CH2CH(CH3)C2H5, CH2CH(CH3)C2H5), 


4H, 


4H, 


PF6 


18 


4(CH2CH(CH3)C2H5, CH2CH(CH3)C2H5), 


4H, 


4H, 


BF4 


19 


4<t-C4H9, t-C4H9), 


4H, 


4H, 


SbF6 


20 


4(t-C4H9, 1-C4H9), 


4H, 


4H, 


PF6 ] 


.21 


4(i-C4H9, I-C4H9), 


Cl t 


4H, 


PF6 


22 


4(i-C5H11, i-C5H11). 


CH3 ( 


4H, 


BF4 


23 


4(C2H3(C2H5)2, C2H3(C2H5)2) t 


4H, 


CI, 


CI04 


24 


4(i-C4H9, i-C4H9), 


4H. 


CH3, 


SbF 
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TABLE 3 



No. 


(R1.R2) (R3.R4) (R5.R6) (R7.R8), 


A, 


B, 


X 


25 




4H, 


4H, 


SbF6 


26 


3(i-C4H9,i-C4H9)(i-C4H9,n-C4H9), 


4H, 


4H, 


PF6 


27 


3(i-C4H9 t i-C4H9)(i-C4H9,n-C4H9) p 


CI, 


4H, 


CI04 


28 


3(i-C5H 1 1 , i-C5H1 1 )(i-C5H1 1 ,n-C4H9) , 


4H, 


4H, 


SbF6 


29 


3(i-C5H 1 1 ,i-C5H1 1)(i-C5H1 1 ,n-C4H9), 


4H, 


4H, 


PF6 


30 


3(i-C5H11,hCSH11)(i-C5Hl1 l n-C3H7) l 


4H, 


4H. 


BF4 


31 


4(s-C4H9.s-C4H9))fs-C4H9,n-C4H9), 


4H, 


4H. 


SbF6 


32 


3(hC4H9,f-C4H9)(i-C4H9.n-C3H6CN). 


4H. 


4H ( 


PF6 


33 


3(i>C4H9j-C4H9)(i-C4H9,C2H40CH3) t 


4H, 


4H, 


PF6 


34 


3(i-C5H11 t i-C5H11)(i-C5H11,n'C3H6CN) l 


AH, 


4H, 


BF4 


35 


3(i-C5H1 1 ,i-C5H1 1 )(i-C5H11 .C2H40CH3), 


4H, 


4H, 


C!04 


36 


Sti-CAHg.i^HQXi-C^Hg.n-CSHeCN), 


CI, 


4H, 


SbF6 



[0016] A compound expressed by the general formula (1) used in a near-infrared absorbing filter of The invention 
can be obtained by the following method described, for example, in JP-B No. 43-25335. That is, p-phenylenediamine 
and 1 -chloro-4-nitrobenzene are caused to react with each other according to a Ullmann reaction and an amino com- 
pound expressed by the following formula (3) obtained by the reaction is reduced: 



25 



30 



35 




(3) 



40 

wherein rings A and B are as defined In the above description, is further caused to react with a halogenated compound 
corresponding : to desired R 1 to R 8 (for example, in the case where R 1 is an i-C 4 H g , the amino compound Is caused to 
react with 8rCH 2 CH(CH 3 )2) in an organic solvent, preferably an aqueous polar solvent such as DMF t DMI or NMP, at 
a temperature In the range of from 30 to 160°C, preferably In the range of from 50 to 140°C; thereby obtaining a 

+s compound with substltuents (R, to R 8 ) being all the same (hereinafter referred to as fully substituted compound). In 
the case where a compound other than a fully substituted compound is synthesized, for example in the case where 
Compound No. 25 is synthesized, an amino compound is at first caused to react with predetermined moles of a reagent 
(BrCH 2 CH(CHi3)2) (7 Jmol relative to 1 mol of the amine compound expressed by the formula (3)) to introduce an iso- 
butyl group into each of 7 groups of (R 1 to R e ) as a substituent and thereafter, the amine compound is caused to react 

so with necessary moles of a corresponding reagent (BrC 4 H 0 ) (1 mol relative to 1 mol of the amine compound expressed 
by the formula (3)) in order to introduce the rest substituent (an n-butyl group). A compound other than the fully sub- 
stituted compound can be obtained by a method similar to a production method of Compound No. 25 exemplified. 
[001 7] Thereafter, the compound synthesized as described above is subjected to an oxidation reaction by adding 
an oxidizing agent corresponding to X of the formula (1) (for example, a silver salt) Into a solution of the compound In 

55 an organic solvent, preferably an aqueous polar solvent such as DMF. DM1 , NMP or the like at a temperature In the 
range of 0 to 1«00°C ( preferably in the range of from 5 to 70° C. With two equivalents of the oxidizing agent added, a 
diimonium salt compound expressed by the general formula (1 ) of the invention is obtained, while with one equivalent 
thereof added, a monovalent aminium salt compound (hereinafter referred to as an aminium compound) is obtained. 
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[0018] Alternatively, a compound expressed by The genera! formula (1) can also be synthesized in which the above 
compound synthesized is oxidized by an oxidizing agent such as silver nlrrate, silver perchlorate, cupric chloride or 
the like and thereafter, an acid or a sal! releasing a desired anion is added into the reaction solution to conduct a salt 
exchange. 

5 [0019] A near-Infrared absorbing filter of the invention may be a structure in which a layer including the above near- 
infrared absorbing compound is provided on a substrate as well as a srructure in which a substrate itself is a layer 
made of a resin composition (or a cured product thereof) containing a near-infrared absorbing compound. As a sub- 
strate, any of substrates that can generally be used in a near-infrared absorbing filter can be used without specifically 
limiting to a particular substrate and a resin substrate is usually employed. A thickness of a near-infrared absorbing 

10 compound containing layer Is generally on the order in the range of from 0,1 urn to 10 mm and appropriately determined 
according to a purpose such as a near-Infrared cut-off percentage. A content of a near-infrared absorbing compound 
is also appropriately determined depending on a target near-infrared cut-off percentage. 

[0020] As a resin serving as substrate, preferable is a resin with a transparency as high as possible In the forms of 
a resin sheet or a resin film and specific examples thereof include vinyl compounds such as polyethytlene, polystyrene, 

is polyacrylic acid, poty acrylic acid e6ter, polyvinyl acetate, polyacrylonitrile, polyvinyl chloride, polyvinyl fluoride andthe 
like, andaddition polymers thereof; vinyl compounds, or vinyl compound or fluorine containing vinyl compound copol- 
ymers such a&poiymethacryllc acid, polymetn aery late, polyvinylldene chloride, ployvlnylidene fluoride, polyvinylldence 
cyanide, polyvinylidene fluorldertrifluoroethylene copolymer, vinylidene fluorlde/tetrafluoroethylene copolymer, vlnyll- 
dene cyanlde/vlnyl acetate copolymer and the like; fluorine containing resins such as polyrrifluoroethylene, poly- 

20 tetrafluoroethylene, polyhexafluoropropylene and the (ike; pofyamides such as Nylon 6, Nylon 66 and the like; polyim- 
ide; polyurethane; polypeptide; polyesters such as polyethylene terephthalate and the like; polycarbonate; polyethers 
such as polyoxymethylene and the like; epoxy resin; polyvinyl alcohol; polyvinyl butyral and the like. 
[0021] As a method for manufacturing a near-Infrared absorbing filter of the invention, no specific limitation is imposed 
thereon and thte following method, for example, can be employed. For example, (1 ) a method in which the above near- 

25 infrared absorbing compound is kneaded into a resin to heat mold the composition into a resin sheet or a resin film, 
(2) a method in which the above compound and a resin monomer or a preliminary polymer thereof are subjected to 
cast polymerization in the presence of a polymerization catalyst to manufacture a resin sheet or a resin film, (3) a 
method in which a coating solution containing rhe above compound is prepared to coat the solution on a transparent 
resin sheet, a transparent film or a transparent glass sheet, and (A) a method in which an adhesive agent is mixed into 

30 the above compound to fabricate a ply resin sheet, a ply resin film or ply glass sheet 

[0022] In the manufacturing method (1), for example, while a processing temperature, a film formation condition (or 
a resin sheet forming condition) or the like, is different more or less according to a resin in use, a compound of the 
invention is added into powder or pellets of a substrate resin to heat and melt the mixture at a temperature. from 150 
to 35Q°C and to thereafter mold the mixture into a resin sheet or to extruding it into a film (a resin sheet) using an 

ss extruder. An addition amount of the above near-infrared absorbing compound is different according to a thickness of 
a resin sheet or a film to be manufactured, an absorption intensity, a visible light transmlnance or the like, while the 
content of the near-infrared absorbing compound when used Is generally in the range of from 0.01 to 30 wt %, and 
preferably in the range of 0.03 to 1 5 wt % relative to a weight of a binder resin. 

[0023] In the manufacturing method (2) in which cast polymerization is conducted using the above mixture of a 
<0 compound and a resin monomer or a preliminary polymer thereof in the presence of a polymerization catalyst, the 
mixture is cast in a mold to cure Ihrough a reaction or else the mixture Is cast into a metal mold to leave it until it is 
hardened to Thus mold it. Many kinds of resins can be molded in this method and specific examples of such resins 
include an acryllcresin, diethyl eneglyco Ibis (allylcarbonate) resin, epoxy resin, phenol -formaldehyde resin, polystyrene 
resin, silicone resin and the like. Among the methods, preferable is a casting method employing a bulk polymerization 
*s of methyl methacrylate through which an acrylic sheet excellent In hardness, heat resistance and chemical resistance 
Is obtained. 

[0024] As a polymerization catalyst, a known radical thermopolymerization initiator can be used and examples thereof 
include peroxides such as a benzoyl peroxide, a p-chlorobenzoyl peroxide, a dilsopropylperoxycarbonate and Che like; 
and azo compounds such as an azobisisobutylonltrile and the like. A content thereof is generally in the range of from 
so o.Ol wt % to 5 wt % relative to a total amount of a mixture. A heating temperature in thermopolymerization is generally 
in the range of from 40 to 200° C and a polymerization time is on the order from 30 min to 8 nr. In addition to thermopo- 
lymerizatton, a photopolymcrization method can also be employed in which aphoto-iniiiator and a sensitizer are added. 
[0025] As methods categorized in the method (3), there have been a method in which a compound used in the 
invention is dissolved inabinderresinandan organic solvent to formacoating solution, a method in which a compound of 
the invention is pulverized into fine particles to disperse into water to thereby form an aqueous coating solution and 
the like method. In the former method, examples of binder resins that can be used include an aliphatic ester resin, 
acrylic resin, rrcelamine resin, urethane resin, an aromatic ester resin, polycarbonate resin, a polyvinyl based resin, an 
aliphatic polyotefln resin, an aromatic polyolefin resin, polyvinyl alcohol resin, a polyvinyl modified resin and the like, 
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and copolymers thereof. 

[0026] Examples of solvents Thai can be used include solvents of a halogen type, an alcohol type, a ketone type, an 
ester type, an aliphatic hydrocarbon type, an aromatic hydrocarbon type and an ethertype. and mixtures thereof. While 
a concentration of a near-infrared absorbing compound of the invention is different according to the thickness, the 
s absorption intensity or the visible light transmittance of a coat to be formed, Ihe concentration is generally in the range 
of from 0.1 to 30 wt % relative to an amount of a binder resin. 

[0027] A near-infrared absorbing filler can be obtained by coating a coating solution prepared as described above 
on e transparent resin film, a transparent resin sheet, a transparent glass or the like with a spin coater, a bar coater, 
roll coater, a spray coater or the like. 

10 [0028] In the method (4). known transparent adhesive agents, for example, general adhesive agents for resin such 
as a silicon based adhesive agent, a urethane based adhesive agent, an acrylic based resin agent and the like; and 
adhesive agents for ply glass such as a polyvinyl butyral adhesive agent, an ethylene-vlnyl acetate based adhesive 
agent and the like can be used. A transparent resin sheet and a transparent resin sheet, a resin sheet and a resin film, 
a resin sheet and glass, a resin film and a resin film, a resin film and glass, or glass and glass are adhered to each 

is other to fabricate a filler using an adhesive agent in which a compound of the Invention in a content of from 0.1 to 30 
wt % is added. 

[0029] Common adhesives used In resin molding such as an ultraviolet absorbent, a plasticizer and the like may be 
added when kneading and mixing of components according to a method. 

[0030] In this way, in each of the methods from (1) to (4), a near-infrared absorbing composition obtained by adding 
20 a compound of the invention expressed by the formula (1) to a resin Is included in the invention. 

[0031] While a near-infrared absorbing filter of the invention preferably uses a diimonium salt compound expressed 
by the general formula (1 ), an aminium compound of a corresponding structure may also be used. In the case where 
an aminium compound isused, thecompoundmaybeusedaloneortogetherwithodiimonium compound of the general for- 
mula (1), In the same case, an aminium compound may be used in a mixture with a different near-infrared absorbing 
25 compound Examples of other near-infrared absorbing, compounds that can be used together with an aminium com- 
pound Include a p nth alocya nine type dye, a cyanine type dye, a dithiol nickel complexand the like. Inaddition, near- 
Infraredabsorbing compounds of inorganic metals can be U6ed together with the diimonium salt compound and exam- 
ples of such metals include merel copper; copper compounds such as copper sulfide and copper oxide; metal mixtures 
including zinc oxide as a main component; a tungsten compound, ITO, ATO and the like. 
so [0032] In order to modify a color tone of a filter, a dye having absorption in the visible region is preferably added in 
a content of range in which it does not disturb an effect of the invention. Alternatively, a method may also adopted in 
which a filter is prepared that contains a tone adjusting dye only and subsequently, the fitter is adhered to a near- 
Infrared absorbing filter of the invention. 

[0033] The higher a visible light transmittance of such a near-infrared absorbing filter, when the filter is used as a 
35 front sheet of a display, the better it is and necessary to at least 40 % and preferably 50 % or more. A cut-off region of 
near-infrared is preferably in the range of from 800 to 900 nm and more preferably In the range of from BOO to 1000 
nm In whJch region it is desired that an average transmittance of near-Infrared is 50% or less, more preferably 30% or 
less, further more preferably 20% or Jess and especially preferably 10% or less. Therefore, it is preferable to use a 
diimonium compound expressed by the general formula (1) without using an aminium compound having a general 
40 tendency of lower transmittance of visible light 

[0034] An optical recording medium of the invention has a recording layer provided on a substrate and the recording 
layer is characterized by containing at least one compound selected from the group consisting diimonium compounds 
expressed by the general formula (1) and/or aminium compounds. A compound expressed by the general formula (l) 
and an aminium compound may bo used either alone or In a mixture, when required, composed such that one compound 
45 or more selected from the group consisting of compounds expressed by the general formula (1) and one compound 
or more selected from the group consisting of aminium compounds. 

[0035] In a recording layer of an optical layer of the Invention, a diimonium compound of the general formula (1 ) and 
an aminium compound can be contained ei ther alone or in a mixture wi th various kinds of additives such as a binder 
and the like. In this case, information Is recorded by a diimonium compound expressed by the general formula (1 ) and/ 
•so or an aminium compound. 

[0036] By incorporating a diimonium compound expressed by the general formula (1) and/or an aminium compound 
into a recording layer of an optical recording medium on which Information is recorded by an organic dye, lighrfastness 
of the optical recording medium can be improved. Such an optical recording medium is one kind of optical recording 
media of the invention. 

55 [0037] In an-optlcal recording medium In which a diimonium compound of the general formula (1) and/or an aminium 
compound Js included in order to Improve lightfastness. examples of organic dyes that can be used together with the 
compounds include generally known dyes such as a cyanine type dye. a squalilium type dye, an indoanlline type dye. 
a phthalocyanine type dye. an azo type dye, a merocyanine type dye, a polymeihine type dye, a naphthoquinone type 
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dye, a pyririuim type dyo and the like. 

[0038] A dilmonium compound of the general formula (1 ) and/or an amlnium compound is generally used in the range 
of 0.01 to 10 mol and preferably in the range of from 0.03 to 3 mol relative to 1 mol of the organic dye. 
[0039] An optical medium of the invention is of a structure in which a recording layer containing a dlimonium corn- 
5 pound of the general formula (1) and/or an arninium compound and a dye, when desired, is provided on a substrate 
and a reflective layer and a protective layer, when required, are further provided. Any of known substrates can be usad. 
Examples Thereof include a glass sheet, a metal sheet, a plastic sheet, a film and the like and examples of resins that 
are U6ed for manufacturing a substrate include acrylic resin, polycarbonate resin, methacrylic resin, polysulfone resin, 
polyimide resin, non-crystalline polyoief in resin, polyester resin, polypropylene resin andthe like. Examples of shapes 
10 of a substrate that are named include a disk, a card, a sheet, a roll film and other various kinds of shapes. 

[0040] Guide grooves may also be formed on a glass or plastic substrate in order to facilitate tracking in recording. 
An undercoating layer made of a plastic binder, or an inorganic oxide, a inorganic sulfide or the like may be provided 
on a glass or plastic substrate and preferable is an undercoating layer lower in thermal conductivity than a substrate. 
[0041] A recording layer in an optical recording medium of the Invention can be obtained In a procedure in which, 
« Tor example, a combination of a dlimonium compound of the general formula (1 ) and/or an arninium compound, and 
preferably a combination of a dlimonium compound of the general formula (1 ) and/or an aluminum compound and an 
organic dye as another component Is dissolved Into a known organic solvent, for example terrafluoroporpanol (TFP), 
octafluoropentanol (OFP), diacetonealcchol. methanol, ethanol, butanol, methylcellosolve, ethylcellosorve, dlchlo- 
roethane, iso^horone, cyclohexanone or the like, a proper binder is added according to a necessity to the solution and 

20 the solution is coated on a substrate by. a spin coater, a bar coater, a roll coater or the like. A recording layer in an 
optical recording medium of the invention can also be achieved by a vacuum evaporation method, a sputtering method, 
a doctor blade method, a casting method, a dipping method in which a substrate is dipped into a solution, or the like. 
Examples of binders that can be used include acrylic resin, urethane resin, epoxy resin or the like. 
[0042] A film Thickness of a recording layer is preferably In the range of from 0.01 jxm to 5 ujn and more preferably 

is in the range of from 0.02 ujti To 3 ^m, taking into consideration a recording sensitivity and a reflectance. 

[0043] In an optical recording medium of the invention, an undercoating layer can be provided on a lower side of a 
recording layer according to a necessity and a protective layer can be provided on an upper side of the recording layer 
and In addition, a reflective layer can be provided between the recording layer and the protective layer. In the case 
where a reflective layer is provided, the reflective layer is made of a metal such as gold, silver, copper, aluminum or 

30 the like and preferably gold, silver or aluminum, where the metals may be used either alone or in an alloy of two or 
more kinds of metals. A reflective layer is formed by a vacuum evaporation method, a sputtering method, an ion plating 
method or the like. A thickness of such a reflective layer is in the range of from 0. 02 u.m to 2 nm. A protective layer 
that may be provided on the upper side of a reflective layer is generally formed in aprocedure inwhichan ultraviolet 
curable resin is applied by a spin coating method and thereafter the coat is illuminated with ultraviolet and cured. 

35 Examples of materials used for forming a protective film include epoxy resin, acrylic resin, silicone resin, urethane resin 
and the like and a Thickness of such a protective layer is commonly in the range of from 0.01 to 100 urn. 
[0044] Recording of information or formation an image on an optical recording medium of the invention is performed 
by illuminating! a recording layer with a high energy beam of laser rays, for example semiconductor laser rays, helium- 
neon laser rays, He-Cd laser rays, YAG laser rays or Ar laser rays, which form a spot by collection of the rays, through 

*° a substrate or from the other side of a substrate, while reading of information or an Image is performed by illuminating 
a recording layer with a low output laser beam to detect a difference between an amount of reflected light or a transmitted 
light of a pit section and that of a portion where no pit is formed. 

[0045] A near-infrared absorbing filter of the Invention can be used not only in application such as a front sheol of a 
display, but also in application of a filter and a film each necessary forcurring off infrared, for example a heat insulating 

45 film, an opilcal product, a pair of sun glasses and the like. 

[0046] A near-lntrared absorbing filter of the invention Is excellent in absorbing near-Infrared of frequencies In a wide 
range of the near-infrared region, while showing a very high transmittance in the visible light region. A near-infrared 
absorbing filter of the invention is high in solubility and processability as compared with a conventional near-infrared 
absorbing filter including a diimonlum salt having a linear chain terminal group. Since a near-infrared absorbing com- 

so pound of the Invention is especially very excellent In heat resistance and hard to cause a reaction such as decomposition 
during a heat resistance test, a near-infrared absorbing filter can be obtained In which almost no coloring occurs in a 
visible section thereof . Since a near-infrared absorbing compound of the Invention has such a characteristic, it can be 
suitably used In applications such as a near-infrared absorbing fitter, a near-infrared absorbing film such as a heat 
insulating film and a pair of sun glasses and especially suited for a near-infrared absorbing filter for a plasma display. 

55 [0047] An optical recording medium of the invention can provide an optical recording medium exhibiting great im- 
provement on durability In repetition reproduction, moisture-heat resistance and lightfastn ess. 
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EXAMPLES 

[0048] While further specific description win be given of the invention using examples below, it should be understood 
that the- invention is not limited to the examples. Note that in the examples, 'part 1 * represents "part by weight, 8 unless 
s otherwise specified. 

Example Synthesis 1 

(1) Synthesis of N.N.N'.N'-tetrakls^llp-ditiso-butyOaminDphenylJaminophenyO-p-phenylenediamine 

10 

[0049] Added . inlo 30 pari of DM F were 3.8 pans of N,N,N\N' -tetrakis(aminophenyl)-p-phenylenedlamine, 21 parts 
of iso-butylbromlde, and 15 parts of potassium carbonate, and a reaction was caused in the solution for 1 hr at 80°C, 
for 7 hr at 90°C and for 1 hr at 130°C. After The reaction solution was cooled, it was filtered, 30 parts of iso-propanol 
was added Into the filtrate and the mixture was agitated for 1 hr at 5°C or lower. After produced crystal was washed 
75 with methanol the crystal was dried to obtain 2.5 parts of crystal in light brown color. 
Melting point: 159 to 167"C (DSC) 

(2) Synthesis of Compound No.i 

20 [0050] Added into 1 0 parts of DMF was 1 part of the compound synthesized in the process (1 ) and the mixture was 
heated at 60°C to dissolve the compound into DMF and thereafter, added into the solution was 0.78 part of silver 
hexafluoroantimonate dissolved in 1 0 parts of DMF, followed by a reaction for 30 minutes. After the reaction solution 
was cooled, precipitated silver was filtered out. Ten parts of water is slowly dropwise added into the filtrate, followed 
by agitation for 15 minutes after addition was over. Produced black crystal was filtered out, washed with 50 parts of 
25 water and a cake thus obtained was dried to obtain 0.5 part of Compound No. 1 . 
Xmax: 1 1104 nm (dichloromethane) 
Absorption coefficient: 100,000 
Decomposition temperature: 259° C (TG-DTA) 

30 Example Synthesis 2 

[0051] Synthesis was conducted in a similar fashion to that in Example Synthesis 1 except that in the reaction (2) of 
Example Synthesis 1 , 0.58 part of silver hexafluorophosphate was used Instead of 0.78 part of silver hexafluoroanti- 
monate to obtain 0.5 part of Compound Wo. 2. 
35 Xmax: 1H04 nm (dichloromethane) 

Absorption coefficient: 93,200 

Decomposition temperature: 205°C (TG-DTA) 

Example Synthesis 3 

40 

[0052] Synthesis was conducted in a similar fashion to that in Example Synthesis 1 except that in the reaction (1 ) of 
Example Synthesis 1, iso-amylbromide was used instead of iso-butylbromide to obtain NXN\N'-tetrakis[di{p-di(iso- 
amyl)-aminophenyl}aminophenyl]-p-phenylenedlamine 

Melting point: 1 04 to 107°C (DSC) 
*5 [0053] This compound was reacted with sliver hexafluoroantimonate In a similar fash Ion to that In the reaction (2) of 
Example Synthesis 1 to obtain Compound No. 5. 

Xmax: 1106 nm (dichloromethane) 

Absorption coefficient: 109,000 

Decomposition temperature: 278° C (TG-DTA) 

so 

Example Synthesis 4 

[0054] Synthesis was conducted in a similar fashion to that in Example Synthesis 3 except that in the reaction of 
Example Synthesis 3. silver hexafluorophosphate was used instead of silver hexafluoroantimonaie to obtain Compound 
55 No. 6. 

Xmax: 1102 nm (dichloromethane) 

Absorption coefficient: 107,000 

Decomposition temperature: 220°C (TG-DTA) 
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20 



[O055] As for each of orher example compounds, a corresponding phanylenediamine derivative is synthesized in a 
similar fashion to that in Example Synthesis 1 , the derivative was oxidized with a corresponding silver salt or one of 
various other oxidizing agents and thereafter, the intermediate product was caused to react with a corresponding anion; 
thereby enabling synthesis to be realized. 

Example 1 (Near-infrared Absorbing Rlter and Heat Resistant Stability Test) 

[0056] Dissolved into 1 0 parts of tetrafluoropropanol was 0.1 part of each of Compounds No. 1,2,5 and 6 obtained 
in the above examples and about 1 rng of the solution was spin coated at a rotational speed 2000 rpm on a polycarbonate 
substrate to obtain a near-infrared absorbing filter of the invention. The near-infrared absorbing filters each were sub- 
jected to plural runs of a heat resistant stability lest using a hot air dryer at 80°C for periods of 1 day, 4 days, 7 days, 
11 days and 14 days. After the test, dye residual percentages were measured on the near-infrared absorbing filters 
with a spectrophotometer. Results of the test are shown in Table 4, 

[0057] Note that furthermore, a dye film was prepared in a similar fashion to that as described above except that a 
hexafluoroantimonate of tetrakis{p-di(n-butyl)aminophenyl]-phenylenedllmonium (a comparative specimen) was used 
instead of a compound as described above and evaluated. 

TABLE 4 



(Heat Resistant Stability Test) 




Dye residual percentages (%) 




Before test 


After one day 


After A days 


After 7 days 


After 1 1 days 


After 1 4 days 


No. 1 


100 


85 


72 


68 


62 


57 (Non- 
colored) 


No. 2 


100 


94 


82 


7g 


73 


69 (Non- 
colored) 


No. 5 


100 


86 


51 


31 (Discolored 
to a greenish 
tone) 






No. 6 


100 


82 


40 


23 (Discolored 
to a greenish 
tone) 






Comparative 
specimen 


100 


79 


19 









30 



35 



40 



45 



50 



55 



Example 2 (Near-infrared Absorbing Filter) 

[0058] Added into PMMA (polymethylmethacrylate) was Compound No. 1 obtained in Example 1 in content of 0.03% 
relative to PMlMA and the mixture was injection molded at 200°C to obtain filters of thickness of 1 mm and 3 mm. An 
average light transmittance of each of the filters obtained was measured at a wavelength in the range of 800 to 1 000 
nm using a spectrophotometer with the results of 20% for the 1 mm filter and 3% for the 3 mm filter. 

Example 3 (Optical Recording Medium and Heat Resistant Stability Test) 

[0059] Dissolved into 10 parts of tetrafluoropropanol were 0.02 part of Compound No. 1 obtained in Example Syn- 
thesis 1 and 0.1 0 part of cyanine dye (produced by Fuji Photo Rim Co., Ltd with a trade name OM-57) and the solution 
was filtered with a 0.2 u.m filterto obtain a coating solution. 5 ml of the solution was dropped onto a 5 inch polycarbonate 
resin substrate having grooves thereon using a pipette, followed by spin coating, and the wet coat was dried to form 
an organic thin film recording layer. The maximum absorption wavelength of the coat film was 719 nm. A film of gold 
was formed on the obtained coat film with a sputtering method to obtain a reflective layer to thus manufacture an optical 
recording medium. The obtained optical recording medium was evaluated with a CD-R record reproducing machine 
with the resutos thai recording and reproduction were possible on the optical recording medium. 
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Example 4 

[0060] Dissolved into 1 5 pans of tetrafluoropropanol was 0.3 partof cyanine dye (OM-57) and added into The solution 
was 0.04 part of each of Compound No. 1 (Specimen 1 ). Compound No. 2 (Specimen 2), Compound No. 5 (Specimen 

5 3), an aminium form of Compound No. 1 (Specimen 4) and an aminium form of Compound No. 2 (Specimen S) to 
prepare a coating solution. The coating solutions obtained each were spin coated on a polycarbonate substrate to 
obtain a dye film. The dye films each were subjected to a moisture-heat resistance test for 4 days in conditions of 60°C 
and 95% R.H. Afterthe test, the dye films were placed into SUGATEST INSTRUMENT Co., Ltd made Ultraviolet Long 
Life Carbon Arc Llghtfastness Tester (at a black panel temperature of 63°C) and the dye films each were Illuminated 

70 with light from the substrate side for Illumination times of 10 hr, 20 hr and 40 hr to conduct a lightfastness test. After 
the test, residual percentages of the cyanine dye were measured on the specimens with a spectrophotometer. Results 
of the test are shown in Table 7. 

[0061] Note that for comparison, dye films were prepared In a similar fashion to that as described above except that 
a hexafluoroantrmonata of tetrakis(p-di(n-butyl)aminophenyl)-phenylenedlimonium (Comparative Example 1) was 
is used instead of each of Compounds Nos. 1 , 2 and 5 and a hexafluoroantimonate of tetrakis{p-dl(n-butyl)amlnophenyl) 
phenyleneamlnium (Comparative Example 2) was used instead of each of the aminium compounds from Compounds 
Nos. 1 and 2 and evaluated. Results are shown in Table 5. In Table 6, there are shown results obtained In a llghcfastness 
test without conducting a moisture resistance test in advance. 

£0 TABLE 6 



(moisture test -» lightfastness stability test) 




Cyanine dye residual percentages (%) 




Before test 


After 20 hr 


After 30 hr 


After 40 hr 


Specimen 1 


100 


94 


90 


89 


Specimen 2 


100 


93 


92 


91 


Specimen 3 


100 


B6 


82 


79 


Comp. Sp. 1 


100 


0 






Specimen 4 


100 


45 


45 


39 


Specimen 5 


100 


78 


63 


49 


Comp. Sp. 2 


100 


0 







TABLE 6 



(lightfastness test) 




Cyanine dye residual percentages (%) 




Before test 


After 20 hr. 


After 30 hr 


After 40 hr 


Specimen 1 


100 


90 


86 


85 


Specimen 2 


100 


97 


95 


66 


Specimen 3 


100 


86 


82 


79 


Comp. Sp. 1 


100 


90 


89 


85 


Specimen 4 


100 


87 


85 


81 


Specimen 5 


100 


97 


91 


86 


Comp. Sp. 2 


100 


90 


88 


87 



EFFECT OF THE INVENTION 

55 

[0062] A dlimonium salt compound of the invention is higher in solubility and more excellent in processability and 
besides, more excellent in moisture-heat resistance as compared with a conventional dllmonlumsalt having a linear 
chain terminal group. A near-infrared absorbing filter using a diimonium salt compound of the Invention is extremely 
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excellent In heat resistance and even if the filter is subjected to a heat resistance test, the diimonium salt compound 
is hard to cause a reaction such as decomposition during the test and almost no coloring is recognized in a visible 
portion. Since a diimonium salt compound of the invention has such a feature, it can be suitably used in a near-infrared 
absorbing filter, a near-infrared absorbing film such as a heat insulating film, a pair of sun glasses and the like and rt 
is especially suitable for use in a near-infrared absorbing filter for a plasma display. In the case where Che above 
compound is incorporated in an organic dye thin film corresponding to a recording layer of an optical recordingmediurn, 
for example, Bherecan be provided an optical recording medium greatly improved on durability in repetitive reproduction, 
a moisture-heat resistance and llghtfastness. 



70 



15 



20 



25 



30 



Claims 

1. A near-irffrared absorbing filter, characterized by containing at least one compound represented by the following 
formula (1): 




(l) 



wherein R., to R 8 may be the same or different and at least one of them is a branched alkyl group, rings A and B 
- ■ may have a substituenl, and X represents an anion necessary for neutralizing the electric charge. 

2. A near-intrared absorbing filter according to claim 1 , characterized in that sites other than sites 1 and 4 on each 
3S of the rings A and B are not substituted at any of them or have, as a substituent, 1 to 4 of halogen atoms, low alkyl 

groups, low alkoxy groups, cyano groups and/or hydroxyl groups. 

3. A near-infrared absorbing filter according to claim 1 or 2, characterized In that the branched alkyl group of R-, to 
R 8 are selected from the group consisting of a 1 -methylethyl group, a 1 ,1-dimethylethyl group, a 1 -methylpropyl 

to group, a 2-methylpropyl group, a 1 -methylbutyl group, a 2-methylbutyl group, a 3-methylbutyl group and a 2-ethyl- 

butyl group. 

4. A near-infrared absorbing filter according to any of claims 1 to 3 for a plasma display panel. 

43 5. A near-Infrared absorbing composition composed of a resin added with a compound expressed by the formula (1 ). 
6. A diimonium salt compound expressed by the following formula (1 ): 



so 
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wherein R, to R 8 may be the same or different and at least one of them is a branched alkyl group expressed by 
the following formula (2), rings A and B may have a substliueni, and X represents an anion necessary for neutral- 
izing the eleclric charge: 

_(CH 2 )_R (2) 

wherein n represents an integer of one or more and R represents a branched alkyl group. 

7. An optical informationrecordingmediumwitharecording layer including at least one compound selected from dllmo- 
nium salt compounds according to claim 6. 
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